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On the firs t line at the top of the pa ge.
change

F unctional

F:\TYPE . :-'"E . 3,0
to

F:\TYPE. :-'"E .4 .0
Examp le 5 of LoadsThis is in

Values .
\ \'ith F:"TYPE . XE . 3.0. the wind ow visible
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cont act us with ot her so urces.
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10" Bugged b y 2.1 Cl ! To da te, 51
bugs in 2.1C have been fix ed. If you wou ld
like to " t rade-in" your old 2.1C t ape for our
bug-fr ee version. please call Kathy Ellington
(-1 15--1 86.5 711) for instruct ions .

U News le t t e r Distribution - St ar t­
ing with t he Spri ng 1988 issue. the USER
:'\"£.\\'S will be distrib ut ed by the National
Energ y Softwa re Cent er at Ar gonne, IL.
The LiSER :'\"E\VS will cont in ue to be writ­
te n and pr int ed by the Simulat ion R esear ch
Grou p. and ques tions or comme nts shoul d
sti ll be directed to the group at LBL. Sub­
script ion cost of t he l 7SER :\"E\\'S is bein g
negotiat ed and subscribers will be notified of
any changes.

a:7 A Do llar Here , A Dollar There ­
T he National Technical Informat ion Service
has increased the prices of DOE-2 docu men­
tation for 1988. However. t he in creases a re
ve ry small, in t he $1 to $~ range. P lease
check the Directo ry on t he inside bac k cover
of t his newsletter for new prices.

U DO£- 2 Co u rse at V.C. Be r ke ley ­
It 's not too ea rly to get your name o n the
mailin g list for the 1988 DO E-2 cou rse. to be
presen ted by the Un ive rsi ty of California's
En gineering Extension Office. \ \ "rit e to Dick
Tsina or Karen A nd erson. l~.C . Extension
Offi ce. 2223 F ulton s i., Berkeley. CA g-l ;~O

and request information .

- 1-



WI ND 0 W -2.0

A Com p u ter Program for Calc u lating
U-Valu es a n d S h a d in g C oefficients of Windows

IH 'I~\"D0 1\'-2. 0 was originally lL'ritt en by the WindotL's and Day/ighting Group at
LBL as an in-house analysis tool. Because 0/ the J"nter est in industry and the fenes­
tration research community in det'doping a standard window thermal analysis pro­
gram. the program has bun updated, made more user-friendly, and released to the
public. S ew feat ures cont inue to enhance the program; for example, the treatme nt
0/ frame effects is being im proved, and a library of standard optical properties for
t'o. rious gla:in g materials is being added.

The WlSDOll'-2.0 program is a"ailable on a 5-1/i!' flop py disk for $25.00 (includ­
ing Use r and R e/ erence Guide) from .\1. Dodd, .\ [ichad Gabel Associates, 1818 Har­
mon Stru t. Berkeley, CA 94i 03. Phone (415) J28-0803.J

DESCRIPTIO:"

\\l t h the in creased use of low-emissivity coatings and the growing interest in
gas filling. the num ber of window variations is rapidly expa nding . The primary
source of independent data on heat t ransfer through windows is the ASHRAE
Handbook of Fundamentals. which is revised every four years. To ob tai n dat a on
new products , or those slightly different tha n those in the ASHRAE Handbook,
most ma nufact urers resort to developing th eir own proprietary computat ional
models. \\'hile most of these mode ls yield simila r results. differing assumpt ions
presented in various product lite ratu re, along wit h the lack of absolute consistency
with ASHR-\.E or any ot her reference source, lead to confusio n.

\ \1:'\"'00\\'-2.0 is a one-dimensional window heat transfer an alysis program
th at is int ended to provide a self-consistent standard for calculating heat transfe r
th rough windows. T he program calculates Ll-values, shading coeffi cients . solar
t ransmittance. heat fl uxes t hrough windows, and window layer glazing tempera­
tures as a funct ion of the environmental condit ions (outside temperature. incident
solar radiat ion. etc.] and window design pa ramete rs that primarily infl uence heat
transfe r.

\ \"indow Uevalues and shading coefficients calculated by \\Tli\1)0 \\'· 2.0 can be
input into DOE-2, thus allowing th e hour-by-hou r and annual energy impacts of
advanced glazing technologies to be analyzed . T he calcu latio nal procedure used in
\ \1:,\1)0\V·2.0 is consiste nt with standard ASHR.-\..E calculation methodology;
however. it offers t he user many opt ions in an alyzing state-of-t he art window sys­
terns under a full ran ge of envi ronmen ta l cond itions. \\1:,\1)0 \V-2.0 can be run in
eit her 51 or English units, and runs interactively on an IB~I·PC (with DOS e.t },

The program requires as inp ut the physical dimensions of the window.
materials properties such as surface emlsslvities and gas thermal conductivities,
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and environment al parameters. First. \ \1 i\UO\ V-2.0 guesses a linear temperature
dist ribut ion th rou gh t he window. F rom these temperatures, the heat t ransfer
coefficient s are evaluated a mong the elements of th e wind ow . ASHRAE defines a
hand calculation for it erat ively refining the tem perat ure profile. whereas
\\l::'\TIO\V-2.0 does t his automat ica lly for any number of layers. T he principle .
howeve r, is t he same and t he results are similar excep t for ti me spent.
\ \1l\TIO\V-2.0 has added ot her refi nement s such as infrared-transparent plastics.
gas- fills, and most im portant , the flexibility to add ot her features. T he calcula­
tion procedure is described in more det ail in Calculat ing Heat T ransfer T hrough
Windo. ·s, ~l. Rubin, Energy Research , Vol. 6, 3H ·349 (1982) .

UP DAT E D PROGRA..'>'
\VI?\TI O\V-3.0, scheduled for release du ring the summer of 1988 , will be a

more user-friendly version of 2.0. \\1 :L\1)0 \ \'- 3.0 will inclu de tec hnica l imp rove­
ments su ch as t he ab ility to analyze til ted windows. glass in at ria. a two­
dimension al edge effect. and glazi ng materi al resist ance. \\-11\"00\\'-3 .0 also calc u­
lates th e ove rall visible tr ansmitta nce of windows (in add it ion to t he sola r
tr ansmitt ance). Those who order a copy of \ Vl :'\"DO\ V-2.0 will automat ically
receive an update to 3.0.

RELATED Pl;BLICATIONS

(1) Arasteh. D.. J . Hart mann. ~1. R ubin. Exper ime ntal Verificat ion 0/ a
Model of Heat T ransf er T hrough Windou.'s. windows and Daylightl ng
Group . Report ;\0. LBL-215i 6, Lawrence Berkeley La borato ry , Ber ke­
ley, CA 94720 (~ lay 1986)

[The following paper discusses the effects of win dow and en viro nmental parame­
ters on Lt-values and SC]

(2) Arasteh. D.• S. Selkowua. J . Ha rt mann. Detailed T herm al P erfor manc e
Data au Conl'en tion al and Highl y Insulatino Window System s. P roceed­
ings of the ASHRAE /DOE / BTECC T hermal P erfor mance of the Exte­
rio r E nvelo pes of Buil dings Conference (December l{l85 ).

IThe next th ree pap ers disc uss t he effects of Ucvalues and shading coefficien ts on
building energy consumpt ion and pea k dem and ]

(3) Choi. S.. R. Joh nson. S. Selkowit z. T he l mpoct of Doy/ighling on Peak
Electrical Loads. E ne rgy and Buildings. Vol. 6 (i984) pp. 387·399.

(4) Johnson . R.. et al., Glazin g E nergy P erforma nce and Design Optimize ­
lion. Energy a nd Bu ild in gs , Vol. 6 (1984) pp. 30.,·317.

(.5) Sullivan . R.. and 5. Selkowi t z, E nergy Perjormonc e .-t nalysis of Fenes­
trat ion in a ~i'lgle Family R esidenc e in ASHRAE Transactio n s .
\ '01. 91. P an ~ (1985)
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NEW 008- 2 BUG S, IN T E R IM S O LUT IONS, A ND FIXES

Follow ing are new bugs discovered in the 2.1C version of the program; users
are urged to document suspected bugs. and report them to us. Each bug is
described and a temporary (no code change) solution is listed along with the date
the permanent correctio n was moved to our 2.1C release fi les. If you received a
tape sent by us after the date given in the bug description . then the bug fix is
already on you r tape in one of the "mod" files. In any case , befo re you fix a bug ,
make sure it has not already been corrected on yo ur DOE·2. 1C ta pe. All users
who received DOE·2.1C tapes prior to April 4, 1986, should read the descriptions
of bugs D-29 and D-30 (see back issues of t he liS ER :'\"E\\'S), and fix these bugs
or avoid them.

The bug fixes listed below are in the form of lJP DA TE modification direc­
tives . Corrections are independent of each other (they do not interact); therefore.
you can fix o nly those bugs yo u consider importa nt. All the bugs for one program
element are together: i.e .. all the corrections to BOL are unde r the heading "FILE
SDL.BeC". Lines beginning w it h " / are l iPDATE comment lines.

Questions o r comments should be directed (in writing] to Fred Buhl. Sim ula­
tion Research Group . 9o-3 H 7. Lawrence Berkeley Laboratory, Berkeley, CA
9 -1 7 ~O.

Bug 0-48

In a P IU system , whenever exhaus t-cfm was greate r than the supply-cfm in a
zone, t here would be a % error in OKTE~lP in SYSTE~ IS.

Interim solution: Make sure that exhaust- cfm is less than supply-cfm for every
zone for PIU systems.

Date moved to the release file: February 4 , 1988 - Fix is o n file: sys.bug·/
. / TH I S F IXES Be G D-48·/
• / I" THE P I U . \\HE" E....iliAliST AI R E..\:CEEDED SUP P LY
• / A I R 1:-: A ZO:'\"E (:-:0 RETL'R'I A IR ) , THERE \\ERE
• / SE\ 'ER-\!. ST.-\.TEl lE:'\TS 1:'< DKTEllP _~"(J) P IV \\I-1ERE
0/ THERE COe LD BE A DIV IDE BY ZERO ERROR .·/
°D DKTEllP. 133

IF « I:-:D - A IR Z-ZD> . :'-'E . -1 00 ) <RCP.-I>-
1 RCP.-f- ll °<RCP.-fl> / A\ [.\Xl (RCP.-ITX . I . E- 6)

"D Dh:TEllP. 13 ..
1 Z,\l:LT °<RCP.-I>/.-\.\[·\X l (<RCP'-fl> . l . E- 6)

"D PIl".466
I ncrx r.n "<RCP.-fl> / A\ [·\X I (RCP.-ITX , I . E - 6 )

"0 Plc . 469 .
I • z'\:L'LT" <RCP.-I> / .-\.\['>'X 1 (<RCP.-fl> , I . E - 6 )

- - - - - - - • - 1 - - - - + - - - -:2 - - - - + - - - - 3 - - - - + - - - - -1 - - - - + - - - - ,:> - - - -~- - - - lj
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Bug D-4Q

When the SYSTE~ IS input conta ined both PIU and non-PIU systems. the output
reports woul d abruptly cease after the SV-A reports were wri tt en. This was due
to SYSTE~ IS writin g extraneous SV-B (the PIU verificat ion report ) report records
for the non-P ll.l sys tems.

Interim solution: none; you get SV-8 whether you want it or not.

Date moved to release file: February 5, 1988 - Fix is on file: sys .bu g·/
' / THI S F IXES BCG D- 4 Q
, /
' / \\HE:O-EVER A SYSTD lS I:O-PUT CO:O-TA I"S BOTH P IV A.'\D
' / "O:'\'-P IU SYSTDlS. E..'-lR.....'\EOCS RECORDS FOR REPORT
" ! sv-B \\ERE \\R ITIE'" TO THE REPORT FILE FOR THE
' / l\"O:'\' -PIU SYSTD IS. RESl'LTL',G I:'\' A;'1 ABORT BY THE
' / REPORT GE:O-ER-\TOR PROGR-\.\l AFTER ALL THE SV - A
' / REPORTS \\ERE PR 1:-'TED.
, /
'I SVB. 18

:\SP = I S + (:\S - I) ' :'\'ss
I F «SYSTDI- TIPE> . "E . 23 ) GO TO 10 0

' 0 S\"8.20
'0 S\ "8 . 2 3
- - - -+- - - - 1 - - - - +- - - - 2- - - -+- - - - 3- - - - +- - - - 4 - - - - +- - - - 5 - - - - +- - - - 6

Bug D-50

A user (who shall remain nameless) used the set-default command in the LOADS
input to tu rn all his spa ces into plenums (ZO:-'E -T"l'E=PLEXL~I). This causes
the building net area to be zero, since plenums aren't added int o the building floor
area. This results in strange building level LOAD S reports (mos tly zero), odd
SYSTE~IS results. and a divide by zero abort in PLA:\T when creating the BEPS
report. An error message has been added to LO.illS to avoid this problem.

Interim solution: Don't do it.
Date moved to the release fi le: February 5, 1988 - Fix is on file: Ids .bug, sim.bug

·/
' / TH IS F IXES BCG D-5 0
·/
• / \\HE): THE CSER ~l""'''--\GES TO ~ l-\l'f: ALL HI S SP.-\CES I:'\'
• / LQ.-\DS TO BE ZO:-'E- TIl'E=PLE:-'"L:I I. THE BCI LD I XG :-'E T
' / _~-\ I S ZERO . THIS RESC LTS l~ STR.....' GE OU1Pl~

' /.-\T THE BUILD I:\G LE\EL FRCl.! LOAD S ( ~ IOSTLY ZEROES ) .
• / DOESX 'T DO ~ll'CH FOR SYSTDIS . ......'\D E\ E "TUALLY
• / RESl'LTS I X A D I\-IDE BY ZERO IN PL......'\T. \ \H I LE
• / \\R ITI ~G OCT THE BEP S REPORT RECORD S _ ll-IERE I S
• / .-\LSO .-\ ~ IOD TO S I ~l. TO I , SERT ll-IE ERROR ~IESS _-\GE .

- - - - + - - - - 1 - - - - + - - - - ~ - - - - + - - - - 3 - - - - + - - - - -1- - - - + - - - - .5 - - - - + - - . - 6
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'I LO.xns . 28 6

IF ( IERRF . EQ. 3 ) C~L ART
o I RE..v)SF . 6 7 ~

IF ( BK-\REA . LE . 0. ) THE:"
C.~L ~ ISGS I ~ I ( ~ .x.x.x.x)
IERRF = 3

E:\D IF
o j
oj THI S IS PART OF THE F IX FOR BCG D- 50 .
OJ SEE lOS . ~ KJD FOR .-'u'l EXPLA-'1ATIO"
«]
' D ~ISGS rxr. ~ 5

1 0 ~ \IRITE ( I OUTPT . I 0 0 ~ ) ERRPX
l OO~ FOR\~T ( 3A~ . 27H BU ILD I:"G ~ET ARE.~ I S ZERO .

I 34H CHECK ZO~E - TYPE . SPACE ~ 1t:LTI P L I ER .

2 22H .-\-\J) F LOCR -~lLLTI PL I ER . )

- - - -+- - - - 1 - - •• +- . - - :2 - - - - +- - - - 3 • - • • +- - - - -I - - - - +- - - - 5 - - - - +- - - - 5

Bug D-51
PL.-\:"\T aborts with a divide by zero error when a gas domestic hot water heater
has been defined in the PL-\:\"T input . but there is no domesti c hot water load
(due to the user forgetting to input the Bl'ILDl:"G-RESOL'RCE command in the
LO..v)S input).

Interim solut ion: don' t forget the BUlLDI:"G-RESOL'RCE input.

Date moved to th e release file: February 5,1988 - Fix is in file: plt. bug

' j
' j THIS F IXES BCG D-5 1
, j

oj l IHE:" THE DC1-lE STI C HOT \IATER HE.·\.TER IS
oj .\ CTO S I ZED TO ZERO . DU: TO :"0 DC1- lEST IC
oj HOT \I:\TER USE . THERE I S .\ DIVIDE BY ZERO
• j \\ HE:\' C~CCL.\.T I :'\G THE PART t.oxn R\.TIO.
• j
• I G.\SDHlI·. 34

I F ( OPC~ ( 6) . LE. 0 . ) RETLrL\I
- - - - .,. - - - - 1 - - - - ... - - - - 2 - - - - +- - - - 3 • - - - +- - - - 4 - - - - +- - - - 5 - - - - -r- - - - - 6
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